Silibinin induced-autophagic and apoptotic death is associated with an increase in reactive oxygen and nitrogen species in HeLa cells.
Silibinin, as the major active constituent of silymarin, has its various biological effects. Here, we investigated the inhibitory effects of silibinin on HeLa cell growth in relation to autophagy and apoptosis induced by reactive oxygen species (ROS) and reactive nitrogen species (RNS) generation. Silibinin dose and time-dependently decreased cell growth cultured in medium containing 10% fetal bovine serum or in serum free media (SFM) with an IC(50) of approximately 80-100 and 40-60 μM at 24 h, respectively. Silibinin induced autophagy at 12 h, confirmed by monodansylcadervarine (MDC) staining and up-regulation of beclin-1, and induced apoptosis at 24 h, detected by observation of apoptotic bodies and activation of caspase-3. 3-methyladenine (3-MA) inhibited silibinin-induced autophagy and attenuated the silibinin's inhibitory effect on cell viability, suggesting that autophagy enhanced silibinin-induced cell death. Silibinin increased ROS levels at 12 h, and ROS scavenger, N-acetylcysteine (NAC), significantly reversed the cytotoxicity of silibinin through inhibiting both autophagy and apoptosis. Specific antioxidants were applied and results indicated that hydroxyl radical (·OH) was the major ROS induced by silibinin, and OH scavenger glutathione (GSH) inhibited apoptosis and autophagy. Silibinin also generated RNS production in the cells at 12 h. High concentration of N omega-nitro-l-arginine methyl ester (L-NAME) as nitric oxide synthase (NOS) inhibitor attenuated the cytotoxicity of silibinin by decreasing ROS levels, leading to down-regulation of apoptosis. Silibinin also could interrupt the respiring functions of mitochondria, leading to ROS production and oxidative damage.